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1. Pressure transmitter in which a pressure signal 
corresponding to a 4 measured pressure is input from a pressure 
sensor and converted to an output signal corresponding to the 
above-mentioned measured pressure by signal processing i* * 
signai. processing section, «haraote*iR*d in that it is equipped 
with * csftpurieon msans that comperes the »«ev*-m*ntion*d output 
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signal that was obtained from the above-mentioned signal 
processing section with a desired value and outputs that 
comparison result, a storage means that stores the pressure 
information according to this comparison result, and a display 
means that displays the contents of this storage means. 

y. treseure transmitter of Claim 1/ characterized ir. that 
the pressure signal that was measured the previous time ii used 
as the above-mentioned desired value, wherein a pressure ralue 
that 3.9 larger than the pressure value that was measured the 
previous time is used as the above-mentioned pressure 
information. 

3.. pressure transmitter of Claim 1, characterized in that 
the number of times that an excessively large pressure value that 
•xceeds the measurement range of the above-mentioned pressure 
aignai as the above-mentioned desired value, and the number of 
times She* the above-mentidnftd excessively large pressure signal 
oited as the above=»*Rtion«a pressure information have be*n 
applied to the above-mentioned p*eesure sensor are taken as the 
total time the above-mentioned excessively large pressure signal 
has b**n applied. 

Detai » ed explanation of th e invention 
Industrial application field 

The present invention relates to a pressure transmitter that 
measu-es a measured pressure from a pressure sensor, and converts 
It te an output signal corresponding *e this measured pressure.' 
more specifically, it relates to an improved pressure transmitter 
whose service life can be predicted with a simple construction. 



4 



prior art 



Almost all of the most recent pressure transmitters that 
convex* the process parameter changes such as pressure are 
constructed with an electronic circuit that houses semiconductor 
elements, and furthermore, there are demands for making smart 
pressure transmitters which contain a microprocessor. 

S*nce these miniaturized pressure transmitters are installed 
in the vicinity of pipes, tanks, and the like used in processing 
plants, they are exposed to extremes in humidity, temperacure, 

vibrar..\on, and the like. 

Therefore, the pressure transmitters in which semiconductors 
are lively used and in which the electronic components have been 
miniaturized and placed in high-density patterns are rapidly 
become unusable as environmental conditions become mor* severe. 
Because of this, *h undemanding Ot the environmental conditions 
in which theae preaour* transmitter* are installed have become an 
important requirement from the standpoint of advancing the design 
reliability of the pressure transmitters. 

raerafore, the present situation is that, until now, the 
pressed* and th« like that were assumed beforehand were 
estimated, and the pressure ura«imiet«r i* designed by sauting 
the e>,/ironmental tolerance conditions for the pressure 
transiaitter empirically by referencing historical data. 

However, in this type of data collection method usee: until 
now, aata corresponding to th* changes in environmental 
eondir.ione, the change* in *h* *nv*r<»nmentsi *es**tan*e vl t*e 
circuit components, the epecisi* envi^^nmentei condition* in the 
process converter that is installed, and the like, cannot be 
obtained. Also, in the event that an accident occurred due to the 



installation environment of the pressure transmitter, the data 
for the environmental conditions corresponding to this accident 
could not be accurately obtained, and there was the problem that 
accidefit countermeasures were extremely difficult tc determine. 

Thus, in order to solve this problem, there is the "Data 
Collection Method for a Process Converter" that was proposed, 
thet x« similar to the present invention, by the applicants for 
this ,. ^plication, as the Japanese Kokai Patent Application No. 
Sho 64 11&69) -66517. Below, an outline of the present invention is 
explained with reference to Figure 5. 

The method shown in Figure 5 shows one example for the c M e 
in whish an environmental sensor is housed in a pressure 
difference converter, which measures the pressure difference at 
an orifice, which is attached to the piping tor the purpose of 
measuring the flow volume, which is » process variable in the 
piping . 

.10) i» an capacitive pr»*eure difference sensor, and this 
pressure difference sensor (io) is Comprised Of variable 
capacr-tors (Ci, C 8 ) whose capacitances change due to the movement, 
of a roving electrode between a pair of fixed opposing 
elect:.. >asa. A displacement due to a pressure difference *.aat is 
applis d to the movable electron* is converted to * corre*; ponding 
change in the capacitance of the variable capacitors (C t > C,5 ot 
the pressure difference sensor (10), and is xufthe* C6hv»Kt*d tv 
a dut;- signal (D) at the capacitance/ duty converter (ID - Then, 
this converted duty signal (D) is output to the processox (12> . 

rais processor (12) is connected to the address decoder (13) 
that interprets the address of the memory/ the KRPROK <av>) 
electrically erasable programmable read-only memory, fiPROj* (IS) 
or erasable programmable read-only memory, and the LCD driver 
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(17) that drives the liquid-crystal display (16) by means of the 
control bus (18), the data bus (19), and the address bus 20), 
and the, timing pulse from tbe liquid-crystal oscillator (II) is 
also ir»put. 

<S2) is a temperature sensor, (23) a humidity sensor, (24) a 
vibration sensor, and these function together as the environment 
sensor (25), and recognize the temperature, humidity, vibration, 
etc t.:at are the environmental variables for specific el aaents 
the process converter or the environment- Each environmental 
variable from this environmental sensor (2S) is converter into a 
digitaj. signal with the analog/ digital converter (26) and input 
to the processor (12) , the addresses are interpreted by means of 
the address decoder (13) based on the control of the processor 
(12), and stored via the data bus (19) at the prescribed memory 
region of the (14)/ «ne &P*0M (15) , or the like. 

*n for thie environmental data, various required prc.-ea»** 
ere performed by the processor (12); for example, 

(1) Assessment of the maximum temperature, minimum temperature, 
maximum Humidity, minimum humidity, highest vibrational 
frequency, lowest vxbratienal frequency, greatest acclimation, 
and lowest vibrational frequency (sicr least acceleration! in one 
day, 

(2) After the process converter for this data is installed, 
recording of historical data, 

(2) [sic; (3) J Calculation of the accumulated time of these 
variables, and similar process**. 

when the environmental condition* exceed the specified 
range, along with writing the necessary corresponding data in the 
prescribed memory regions of the EEPROM (14). the EPROM (15) ; and 
the like, it can output an alarm. 
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Also, the processor (12) changes the pulse width signal (Pw) 
corresponding to the displacement of the pressure difference 
sensor (10) by using the duty signal (D) from the 
capacirance/duty converter (XI) and outputs it to the output 
circuit (27) , and devises an improvement in the precision of the 
duty s.:gnal (P) by using the environmental variables as 
compensation data for the fluctuations of the environmental 
condit/.ons in response to requirements, and outputs it to the 
output circuit (27) . 

The output circuit (27), by using the current signal (I t ) 
that was transmitted to the process converter (B) side from the 
external voltage supply (E) that is provided on the receiving 
terminal (A) side by means of the receiving resistor (Ri) , 
termini* (f» *a>/ transmission lines U»,l»>, and terminals 
<Ti', V)r respectively, along with forming the power supply 
circuit for the process converter <S) , converts the pulse width 
signal (Pw) corresponding to the flow volume that was detected at 
the poseur* difference **nsor (10) into the «u*rent sign*! (Xw) 
and sends iZ £0 5fee*ivlftg *esi*feo* • 

*iso, the hand-held terminal <2») , which communicatee* with 
the pvocvss converter (8) in response to requirements, is made so 
that j-c can be connected to the transmission lines ilt, •!;)- 

?nis hand-held terminal (29) accesses the processor U2) by 
means of the transmission line* (1*, 1*). the output circuit 
(27), and the communications interface <30>, and has functions, 
such es setting the spaft of the procees converts* (B) , »t>d 
reading out the environmental variables that are stored in the 
BEPROK (14) and BPROM (15) , If necessary, it may also have the 
function o£ sending sureftht sigai'jl 
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The flow volume signal that is detected by the receiver 
resistor (Rl) is received at the receiving device (28), ai>d is 
used for flow volume control and the like. 

Also, the data, such as the environmental variables iihat are 
transmitted by means of the communications interface (30) and the 
output circuit (27) , is transmitted depending on the requirements 
at eacii end of the receiving resistor (Ba.) > and at this time, 
these '.lata are received ac the receive device (28) such ai a 
computer, and can also be used as information that conduces the 
data analysis in response to requirements- 

Problems to be solved by the invention 

However, if this type of environmental data collection 
method is used, for example, since it is a construction that 
separately installs ether sensors besides the pressure deference 
s*fc S &* anrf th* Ufe. VN**ll .12* •< «*• WlWitttUf *M*m» 
1**0'*, MS »r# tM i?»UtW «fcM UM »l*Mttt»i»MM<i 

becomes difficult and the eoiv aifco riSei. 

Means «:o solve the problems 

- tius, in the present invention, it ahs been observe* that 
the service life of pressure transmitters that are frequently 
used in plants is dependent on the large pressures that »r* 
applied and the device of the present invention is made »9 this 
service life can be predicted with ft simple construction by using 
a Pfei-sure signal that if Output fro* the pressure senso* without 
providing a separate sensor. 
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The pressure transmitter in which a pressure signal 
corresponding to a measured pressure is input from a pressure 
sensor and converted to an output signal corresponding to the 
above-mentioned measured pressure by signal processing in a 
signal processing section is equipped with a comparison means 
that compares the above-mentioned output signal that was obtained 
from the above-mentioned signal processing section with a desired 
value .and outputs that comparison result, a storage means that 
stores the pressure information according to this comparison 
result, and a display means that displays the contents of this 
storage means- 

Function 

The output signal that is obtained by the signal processing 
section is compared with a desired value by means of a ccaparlson 
means/ She comparison result is output, pressure information i* 
stored in the storage means based oi> the comparison resuU, and 
the pressure information in this storage means is displayed by 
the display means. 

Application examples 

Bilow, a concrete explanation is given in regard to 
application examples of the present invention by using the 
figure*. Figure 1 is a block diagram showing the construction of 
one application example ot the present invention. 

(31) is a pressure sensor, and the measured pressure is 
convex ted into a corresponding pressure signal. The converted 
pressure signal is amplified by ths pre-amp (32), this amplified 



i 
I 
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signal is converted into a digital signal with the analog/digital 
converter (A/D converter) (33), and output to the microprocessor 
section (34) . 

In this microprocessor seexion (34), besides the processor 
(34P) , there is a read-only memory (ROM) (35) which contains 
various calculating programs that are necessary for signal 
processing and the like for the purpose of converting the digital 
signaj that is output from the analog/digital converter (.53) into 
a corresponding output signal. The output signal that is 
calculated by means of thie calculating program under the control 
of this processor is output to the digital/ analog converting 
section (36) . This digital/analog converting section (36) 
converts this output into an analog current signal (la) or the 
like, and this converted analog signal Us.) , for example, is 
transmitted by two SfSnstoAsSien line* as a Ourreht signal of 4 to 
56 nft, et<5. 

i37) is a comparison and calculating section, and has a 
memory area (37M) for the purpose of temporarily storing -lata, 
and ©routes comparison *nd salouletions by comparing thm d*t» 
that I* la t&e ranaasi-aeces* mSfcory (ftAM> (361 *»y 

the cc^a^ieon and «detfUU«ir p*©S*a* *>* A * lHe 

read-c;ily memory (35) under the control of the processor -n the 
microprocessor section (34) . 

,sa) is a random-access memory that stores the calculation 
result:* of the comparison a»a calculating steetioh. These 
etleuietion **eulfcs sre dis^layee on the display deViee OS) that 
is constructed of aft LCD or the like, sad the content* that are 
stored in the random-access memory (38) are set to zero or 
initialized by resetting via switch (40). 
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Next, an explanation is given in regard to the operations of 
the application example that is constructed as above by using the 
flow chart shown in Figure 2. 

The digital pressure data to) that was calculated at the 
processor (34P) of the microprocessor section (34) is stored in 
the prescribed area (A») of the memory area (37M) of the 
comparison and calculating section (37) at each prescribed 
interval, on the other hand, the pressure data (yi) from tae 
previous time that is stored in the prescribed area (Cx) of the 
random-access memory (38) is shifted to the prescribed at« (Bi) 
of the memory area (37M) . 

There"/ the processor (34P) compares the sire of the pressure 
date to) and (yi) that it etbiad i» these areas (A>) and .'&») 
aecording to the 66mpariS0h operations program that is stored in 
the rend-enly memory OS) / whan ths pressure data (x») thai Is 
the newest data is the largest, the pressure data stored in the 
area (Ci) of the random-access memory (38) is refreshed, tae 
eount U restarted by resetting the timer, and when the 
prescribed time is reached, the pressure data to) is agaan 
acquired from the memory area (AO by means of the processor 
(34P) , Also, in regard to the pressure data (y>), when the output 
data la,) is the smaller, the timer i» immediately reset. 

T*e pressure data is refreshed every prescribed time by v 
repeating the above operations, and as a result, the pressure 
data t:»»t i« etered in the area iC 4 ) of the random-acces* memory 
(3B) is always displayed on the display device (39) as the 

maximum pressure , 

Therefore, the maximum pressure from the pressure vaiues 
that have been applied to the pressure sensor up to the ^esent 
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time remains as the historical data for the purpose of assessing 
the service life of the sensor. 

Figure 3 is a block diagram showing the construction of 
another application example of the present invention. 

T:,is is the same as the construction shown in Figure 1 from 
the pressure sensor <3l) to the analog/digital converter <33) . 
The digital signal that is the output of the analog/ digital 
converer (33) is input to the microprocessor (41) - In this 
microprocessor (41), a maximum pressure value of CUT) that 
exceeds the range of the measured pressures is set beforehand as 

a desired value. 

A* for the digital comparator (42), this maximum pressure 
value (RED is applied to its inverting input terminal ( - ) , and 
the pr-ssura signal (OUT) that is the signal that was processed 
at the microprocessor (41) U applied to its noninverting input 
tfcWina i * )/ respectively - h « magnitude the pressure 

*.iSft*:t <otft) «*» m**i*tt* j&reSdure *&lue (MSP) are detested* 

SemfcarSte* *u*pufc (CO) i* output to the Cloefc terminals 
(CLK) ct the counters (43, 44) and the enable terminal (Bfl of 
the counters (43, 44) . The counter (43) counts the number of 
tunes *n excessively large pressure has been applied, anc the 
oount*;' (44) counts the accumulate time that the excessi -ely 
large oreesure ha* been applied. A cleat signal IC«> (si:; 
(CLR) ) from the microprocessor (U) is applied to the cle*r 
♦■ewiaala (CLK) [sic? (CLR) } of the counters (43, 44). Also, the 
clock signal (CLK) is applied to tne cloek terminal (CLK) of the 
-ounter (44) . The respective count values (CT»> and (CT,) ere 
output to the random-aceest memory («s> eras the output terminals 
(Q) o± the counters (43) and (44) . 
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As for the random-access memory (45), writing, reading, etc. 
are controlled by means of a control signal (COT) from the 
microprocessor (41), and its address designations are done by 
aeans of the address signal (ADD) . The data that is written is 
read out by means of the microprocessor (41) as the readout data 
(RDD) , and the excessively large pressure, the accumulated time 
it has been applied, and the like, are displayed on the display 
device (46) that is constructed from an LCD or the like. 

The operation of the application example that is constructed 
as described above will be explained below with reference to the 
waveform diagrams shown in Figure 4. 

F-rst, the clear signal (CLK) Uic; (CLR) ] is output from 
the microprocessor (412/ and the contents of the counters (43, 

44) arc- cleared. 

Xfter this, the digital comparator (42) compares the 
pressure signal (OUT) •. and the large pressure value (Ml?) , and 
when ot/T > KEF is established, a comparator output (CO) of a high 
level «H" is output, and when it is the opposite case, low level 
"L" is output. ,ln other words, the high-level "H" shown in Figure 
4<&) indicates that en excessively i*rge pr*s*u** is applied. 

T»a US) is eyhahreniied **** the ties of fcht 

compar^tof output CC6) **» * l*w-UV*i 'X.- W a high-lev*,! «H« 
and ri-es to a high-level "H, * and after the next compare i. or 
signal (CO) has gone low, due to the fact that it rises U the 
high-lavel "H, " the minimum output of the counter (43) becomes 
Che Xow-lev*i "I," {ttgu*# 4i»))« Therefore, the counter U3) 
counta the number or time* the excessively large pressure is 



applied. ,! 

On the other hand, due to the fact that the comparator 
output (CO) has ri f sen to a high-level "H," (Figure 4a), the 
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counter (44) becomes enabled, and synchronized with the rise of 
the clock signal (CLK) shown in Figure 4 (C) , it counts at every 
rise a.«, long as the excessively large pressure is applied. 
Therefore, the counter (44) counts the time that the excessively 
large pressure is applied. The count values (CT,) and (CT 2 ) of 
these counters {43, 44) are output to the random-access memory 
(4S) ax-d stored. The stored count values (CTi) and (CT») aie read 
out a* she readout data (RDD) by means of the control signal from 
the microprocessor (41), and the excessively large pressure and 
the accumulated time it has been applied are displayed on the 

display device (4€) . 

Ill trie application example ahown in Figure 3, the time that 
the e*oe*sively large pressure wa» applied was measured as the 
accumulated time, but the number of times that the excessively 
large pressure is applied can also be detected by means of 
inputting the comparison signal (CO) from the digital comparator 
(42) to the microprocessor (41; and writing the contents of the 
count*; (44) into the rajftdo»~acc«$6 memory 145) eftch time the 
comparer signal <e&) ahefiges *ro» * high-level "tn" to a 
low-level "L." 

Er.«h ox the application examples above can be realized with 
a cons'. -uction that makes the overall construction either 
bardwa. -e-based or software-based, are isguired, 

A.eo, a communications means, as is shown in Figure :■, can 
also be added to the present invention. 

Effect of the invention 

As was explained in detail above, along with the application 
example, according to the present invention, Since it is made so 
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as to wake the prescribed comparisons and judgments by using 
pressure signals and a desired value without requiring the 
separate provision of environmental sensors and the like, 
historical data by which its own service life can be estimated 
can be ensured at low cost with a simple construction/ and It is 
suitable for improving the maintenance. 

Brief description of the figures 

Figure 1 is a block diagram showing the construction of an 
application example of the present invention, Figure 2 is a 
vavet'oz* diagram explaining She epetf&fcion a£ the application 
example shown in Figure i, Figure 3 is a block diagram snowing 
another application example of the present invention, Figure 4 is 
a waveform diagram explaining the operations of the application 
example shown in Figure 3, and Figure 6 is a block diagram 
showifto fche 4ata collection Uietfted *©* » process converses ©f nhe 

10. Pressure difference sensor 

11 . Capacitance/duty converter 
12- Processor 

13, Address decoder 

14 ■ EE PROM 

IS. EPRMQ [Sie; EPRCM] 

22 . Temperature sensor 

23. Humidity sensor 
24- vibratipn sensor 
a&. Environment censor 

26. Analog/digital converter 

27. output circuit 
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29. Hand-held terminal 

30 . communications interface 

31 . pressure sensor 
3C . Microprocessor 

37. Comparison and calculating section 

36 • Random-access memory 

3S . Display device 

43 . Microprocessor 

42. Digital comparator 

43, 44. Counters 
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Key: 31 Pressure sensor 

32 Pre-anp 

33 Analog/digital converter 

34 Microprocessor section 

36 Digital/analog converter 

37 Comparison and calculating section 

38 Random-access memory 

35 Display device 
ac Switch 
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Figure 3 



Key; 31 


Pressure sensor 


32 


Pre-amp 


33 


Analog/digital converted 


36 


Digital/analog converter 


4X 


Microproceaeor 


42 


Digital comparator 


43, 


44 counters 


45 


Random- access memory 


46 


Display device 



19 



• i i* 



(g> no va»9&ftT 



Figure 4 



Key: i Comparator output (CO) 

2 Minimum decimal place Output (CTi) of counter (45) 

3 clock eignel (Cfcfc) 

4 Minimum decimal piece output (CTa) Of counter (44) 
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Figure 5 

Key: 10 Pressure difference sensor 
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11 capacitance/duty converter 

12 processor 

13 Address decoder 

16 Liquid crystal display element 

17 LCD driver 

18 Control bus 

19 Data bus 

20 Address bus 

25 Environment sensor 

26 Analog/digital converter 

27 Output circuit 

28 Receive terminal 

29 Hand-held terminal 

30 communications interface 




Figure 5 

Key; 10 Pressure difference sensor 
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11 Capacitance/duty converter 

12 processor 

13 Address decoder 

16 Liquid crystal display element 

17 LCD driver 

18 Control bus 

19 Data bus 

20 Address bus 

25 Environment sensor 

26 Analog/digital converter 

27 Output circuit 

28 Receive terminal 

29 Hand-held terminal 

30 communications interface 
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